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(57) Abstract: Reducing heartburn episodes is achieved in individuals having an orange juice intolerance or food allergy. The 
orange juice product has a low oil condition which optionally can be combined with addition of a calcium source. Individuals prone 
to orange juice induced heartburn episodes experience a reduced incidence of heartburn episodes when they ingest the juice. 
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ORANGE JUICE OF LOW CITRUS OIL CONTENT 
FOR REDUCTION OF HEARTBURN EPISODES 

Description 



Cross Reference to Related Applicat ion 

[00 i] ~ This a continuation-in-part of Application Serial 
No. 09/848,675, filed May 3, 2001, incorporated by reference 
he re into . 

Background of the Invention 
Field of the Invention 

[002] This invention relates to approaches for reducing 

heartburn episodes when an individual having an orange juice 
intolerance ingests orange juice according to the invention. 
The invention is achieved without any substantial negative 
impact on orange juice flavor or other important attributes. 
The orange juice has a low oil condition and also can 
incorporate a calcium source. 

[003] Numerous individuals have been known to experience 

negative effects upon ingesting different foods. A true food 
allergy occurs when the immune system of the individual 
overreacts to certain proteins in food. It is believed that 
hundreds of food ingredients can provoke an allergic reaction. 
Typical foods in this regard are nuts, peanuts, milk, eggs, 
fish, shellfish, soybeans and wheat. Foods such as these can 
lead to symptoms including nausea, hives, skin rash, nasal 
congestion, wheezing, and the like. However, most unpleasant 
reactions to food are caused not by allergies but by 
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intolerances, which tend to be less severe than true food 
allergies. Typical in this regard are lactose intolerance, 
sulfite intolerance and intolerance to monosodium glutamate, 
red wine, chocolate and food coloring agents. Another 
intolerance of some frequency is manifested by gastral 
distress and/or digestive difficulties which certain 
individuals experience shortly upon ingesting orange juice 
products. 

[004] m some circles, it is generally assumed that the 

relatively high acidity of orange juice products is a primary 
contributor to these negative or unpleasant experiences with 
orange juice products for a small percentage of the 
population. For example, Kligerman et al U.S. Patents No. 
5,665,415 and No. 5,8 69,119, incorporated hereinto by 
reference, suggest that acidic foods or beverages such as 
coffee and other beverages can be combined with calcium 
glycerophosphate so as to raise the pH of the food or beverage 
by at least 0.5 pH units, such as to a pH of greater than 5.4, 
which typically is a pH higher than desirable for superior 
tasting orange juice. This pH adjustment is said to reduce 
the tendency of the food or beverage to cause heartburn and 
other esophageal and/or gastrointestinal distress. This ' 
approach generally follows the conventional wisdom that 
ingesting antacids treats heartburn by helping to neutralize 
stomach acid. This approach suggests, in general, raising the 
pH of the food or beverage to well above 5. 

[005] other approaches have suggested acid reduction for 

relieving symptoms such as the burning, painful sensation of 
heartburn. Included is Georgiades et al. U.S. Patent No. 
5,762,962, incorporated hereinto by reference. This patent is 
directed to antacid pharmaceutical compositions comprising a 
combination of calcium salts. Another pharmaceutical is found 
in Korn et al . U.S. Patent No. 5,989,588 which suggests 
administering to a patient for preventing heartburn a 
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composition having a pharmaceutical^ effective amount of an 
H2 antagonist such as famotidine. These antacid approaches 
administer tablets in a manner customary for over-the-counter 
or pharmaceutical antacid administration. 

[006] in addition it is well-known that beverages such as 

orange juice can be supplemented with calcium with the 
objective of addressing inadequate calcium in the diets of 
individuals. Numerous approaches have been proposed or 
implemented in this regard. Included is the technology in 
patents such as Meyer et al U.S. Patent No. 5,474,793, Camden 
et al U.S. Patent No. 5,225,221, and Heckert U.S. Patent No. 
4,722,847, each incorporated hereinto by reference. These 
tike the approach of adding to fruit juices a source of 
calcium, at times together with a mixture of citric acid and 
malic acid. 

[007] Other approaches suggest the use of calcium for 

drink fortification. Keating U.S. Patents No. 5,500,232 and 
No. 5,834,045, incorporated hereinto by reference, describe 
shelf-stable beverages to which are added an acidulant and a 
source of calcium having calcium hydroxide and calcium 
glycerophosphate . 

[008] These various approaches do not directly address the 

problem faced by individuals who wish to alleviate discomfort 
generally falling under the category of heartburn and which 
can be associated with drinking orange juice. Previous 
approaches focus on reducing acidity, either within the juice 
itself, or by administering antacid tablets in an effort to 
combat acidity within the digestive tract of the individual 
drinking the orange juice. Approaches heretofore have not 
satisfactorily arrived at orange juice products themselves 
which directly address the incidence of heartburn episodes in 
those individuals who have an orange juice intolerance, 
insensitivity or allergy. There accordingly is a need for an 
approach which is more effective than acidity reduction and 
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that is more convenient and self-contained than is the antacid 
tablet approach. 

Summary of the Invention 

[009J in accordance with the present invention, orange 

juice is provided which reduces the incidence of heartburn 
episodes in individuals having orange juice intolerance. An 
orange juice supply is modified and/or provided to impart a 
lower oil condition to the orange juice product so that the 
concentration of citrus oil in the orange juice product is 
less than 0.01 volume percent, according to the Scott oil 
method. Typically, the Scott oil method detects and measures 
the effects of compounds which add bromine across double 
bonds, and is an industry standard for measuring oil content 
in citrus juices. 

[0010] Heartburn episodes are reduced for an individual 
having orange juice intolerance when compared with the 
incidence of heartburn episodes by that same individual 
ingesting the orange juice supply which does not include these 
characteristics. The overall negative impact of any oil 
remaining in the juice optionally can be addressed by 
including a calcium source so that the calcium concentration 
within the orange juice product is greater than 0.04 weight 
percent, based upon the total weight of the orange juice 
product . 

[0011] a general object of the present invention is to 
provide a method and product for reducing the incidence of 
heartburn episodes in an individual having an orange juice 
intolerance . 

[0012] Another object of the present invention is to 
provide an approach for reducing heartburn episodes by 
avoiding the episodes, rather than by administering a 
treatment agent to the individual, by providing an orange 
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juice product which does not antagonize the individual so that 
heartburn symptoms develop. 

[0 013] Another object of this invention is to provide an 
improved method and product for safe ingestion of orange juxce 
without experiencing gastrointestinal discomfort. 
[0014] Another object of the present invention is to 
provide a modified orange juice supply having low citrus oil. 
which produces a situation by which heartburn discomfort by 
orange juice ingestion is lessened. 

[0015] Other objects and advantages of the present 
invention will be understood from the following description 
according to preferred embodiments of the present invention, 
relevant information concerning which is shown in the 
accompanying drawings. 

P ^ 0 f ngsrription of ^h* Drawings 

[0016] FIG-. 1 is a plot of data of heartburn rating over 
time collected during evaluation of certain From Concentrate 
(FC) orange juice products. 

De^cri Etigg of the Preferred Embodiments . 

[00171 Orange juice products are provided which have been 
found to alleviate gastrointestinal distress in individuals 
which tend to have negative or uncomfortable gastrointestinal 
experiences upon ingesting orange juice. Such individuals, 
experience post- ingest ive symptoms of so-called acid reflux or 
heartburn. Included in the orange juice products, whxch are 
included as an aspect of the invention, is an orange juice 
supply having low oil characteristics. 

[0018] According to this invention, the citrus oil content 
of an orange juice product is a primary contributor the 
distress experienced by those individuals having an orange 
juice intolerance or food allergy. . Low oil characteristics 
refer to the concentration of citrus oil within the juxce 
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product, citrus oil is generally understood in the art as 
being the component of citrus juice at a concentration 
measured hy the Scott oil method. As noted earlier, the Scott 
orl method is well kaom in the citrus Juice art for measuring 
° COntent 33 a v ° luo - ".oasurement. A typical citrus oil 
content is primarily a terpene content which originates to a 
large extent from citrus peel. A typical major terpene in 
this regard is d-limonene. This is by far the primary terpene 
m orange juice. 

£0019] citrus oil content within the orange juice product 
can range from virtually zero percent oil to not greater than 
about 0.01 volume percent oil, based upon the total weight of 
the oil juice product. As used herein "low oil- or "very low 
oxl» can encompass products which have no detectible oil 
levels, which could be called "no oil" products, as well as 
products having maximum oil levels which are specified herein 
[0020] Generally, in accordance with the invention the 
lower the citrus oil content, the more likely that the 
reduction of heartburn episodes will be realized. Preferred 
cxtrus oil range upper limits for not from concentrate (NFC) 
orange juices are not greater, than about 0.01 percent oil 
more preferably not greater than about 0.005 percent oil, MBt 
preferably not greater than about 0.003 percent oil a 
preferred very low oil concentration, typically for from 
concentrate (PC) orange juices is not greater than about 0.005 
percent oil, more preferably not greater than about 0 003 
percent oil, most preferably not greater than about o 001 
percent oil. These percentages are determined according to 
the Scott oil method, which is a volume per volume 
measurement. A citrus oil concentration above some of these 
mdicated preferred upper citrus oil levels can experience ■ 
heartburn episodes reduction when combined with the calcium 
source addition aspect of the invention, when desired 
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[0021] A typical low-oil condition can include 
consideration of terpene levels. Usually, terpene levels 
would be at a terpene concentration of less than about 8 0 ppm 
of terpene in the juice product. Preferably, the terpene 
level is less than about 60 ppm terpene in the juice product. 
Most preferably, the terpene content is less than about 40 ppm 
terpenes in the. juice product. An especially low oil 
condition corresponds to a terpene concentration of less than 
about 20 ppm terpene in the juice product. 

[0022] Referring further to adding a calcium source to the 
low oil orange juice . supply, when practiced this step provides 
a calcium concentration within the orange juice that is 
greater than 0.04 weight percent, based upon the total weight 
of the orange juice. The Ca levels are measured by a standard 
wet chemistry analysis of titration, such as with ethylene 
diaminetetracetic acid. While not wishing to be bound by any 
particular mechanism for achieving the objects herein, it is 
believed that the calcium source addition has at least two 
advantageous effects. 

[0023] One effect is that a calcium source lowers somewhat 
the titratable acidity. This can be considered as a mechanism 
which achieves a lowered titratable acidity which is selected 
for the product. While the concept of titratable acidity is 
well-known to those in the art, the preferred test for 
measuring titratable acidity is the standard method of 
titration of citric acid with sodium hydroxide. 
[0024] Another mechanism which is believed to occur with 
the addition of a calcium source can be loosely • characterized 
as assisting in negating the distress-aggravating effects of 
the citrus oil content of the juice supply. This is believed 
to be particularly evident when the citrus oil content of the 
orange juice supply being used is higher than a preferred 
citrus oil content or is somewhat on the high side of one of 
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the citrus oil content ranges in order to achieve the 
advantageous results of the invention. 

T0025] When the" calcium source is a calcium citrate source 
typically same is provided as a powdered tetrahydrate 
Calcium citrate preferably is provided as tricalcium citrate 
tetrahydrate. other calcium sources include calcium malate 
calcium hydroxide, calcium glycerophosphate, and food acid ' 
salts of calcium, inculding calcium phosphate, calcium lactate 
and calcium gluconate, and various other calcium sources as 
suxtable for the particular low oil juice. it will be 
appreciated that most orange juice sources already have a 
relatively low quantity of calcium. The concentration of 
calcium is increased by the calcium -source addition such that 
the concentration of calcium within the orange juice product 
xs greater than 0.04 weight percent and equal to or less than 
0.2 weight percent. it wlll be appreciated that calcium 
levels within higher portions of this range can produce juice 
products which are characterized as containing a calcium 
supplement. it is not required that the calcium source 
addition be to a level at or in excess of that which a claim 
for a calcium supplemented juice can be made. Rather it is 
contemplated that calcium levels can be at lower levels 
Thus the advantages of the calcium source addition according 
to this invention typically are achieved without any need to 
be as high as that required to provide a juice which can be 
labeled as a calcium supplemented orange juice. 
[0026] in fact, it is generally preferred that the calcium 
source addition be at a level below that at which taste or 
other sensory parameters will be affected negatively or will 
otherwise deviate from a chosen norm. Levels above about 
0.065 weight percent calcium in the orange juice product tend 
to exhibit these effects. Accordingly, when these effects are 
to be avoided, the calcium content should be below about o 07 
weight percent, more comfortably below about 0.06 weight 
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percent. An especially' preferred calcium content range for 
products according to the invention for many juice sources is 
between above 0.04 weight percent and below 0.05 weight 
percent . 

[00271 Addition of the calcium source into the orange juice 
supply can be carried out by any suitable means of adding a 
calcium source and which is appropriate for industrial-scale 
operations. Typically, a conventional dry solids mixing 
system is adequate for a powdered or particulate product. 
Other systems are known and available for the addition of a • 
liquid type of calcium additive. 

[0028] A further aspect which can be considered in . 
connection with reduction of heartburn episodes involves the 
solids content of the juice. A so-called low solids orange 
juice product is prepared by centrifuging a base of orange 
juice concentrate and water within a centrifuge in order to 
remove bottom solids so as to provide an analysis of zero 
solids. This can be accompanied by the addition of citrus oil 
to a level substantially lower than a natural citrus oil 
level, but not necessarily within the lower portions of the 
citrus oil ranges specified herein. 

[0029] Referring particularly to the method for reducing 
the incidence of heartburn episodes or other distress 
experienced by individuals having, an orange juice intolerance 
' or allergy, an orange juice supply first is provided. This 
supply is modified by imparting the low oil condition to the 
orange juice supply, at times with a calcium source addition 
' as well. A typical orange juice product thus prepared has a 
pH between about 3.7 and about 4.4. 

[0030] The result is an orange juice product having 
characteristics which safeguard and/or insulate the individual 
from heartburn causation so as to reduce the incidence of 
heartburn episodes. More particularly, the method achieves a 
reduction in the incidence of heartburn episodes in an 
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individual having difficulties with orange juice ingestion, 
this- reduction being when compared with the incidence of 
heartburn episodes by that individual ingesting an orange 
juice supply which does not have the characteristics of the 
juice described herein. 

[0031] This method achieves these effects' without 
significantly detrimentally affecting the sensory attributes 
of the citrus juice. These sensory attributes include taste 
and especially mouthfeel of the juice. In most instances, the 
juice products carrying out the method exhibit a mouthfeel 
and/or taste which is recognized as being smoother than orange 
juice not having the characteristics disclosed herein. 
[0032] Studies were undertaken in order to evaluate 
heartburn episode reduction as reported in the following 
Examples . 

EXAMPLE 1 

[0033] Three From Concentrate orange juice products were 
formulated as follows. In these, all weight percents were 
rounded to 0.01%, and they are based upon the total weight of 
the orange juice product, unless otherwise specified. 
[0034] a Control FC orange juice was prepared by combining 
17.64 weight percent orange juice concentrate (65° brix) with 
82.33 weight percent water and 0.03 volume percent added 
citrus oil. The Control FC orange juice product was a 
conventional product produced by diluting no-oil added orange 
juice concentrate with water (to 12.2° brix) and adding orange 
oil to a concentration of 0.025 volume percent. This Control 
was heat pasteurized in accordance with usual industry 
practices. All of the products of this Example were 
pasteurized and held refrigerated in bottles until use. 
[0035] A Low Oil No Solids orange juice was prepared by 
combining 17.64 weight percent of the concentrate with 82.33 
weight percent of water, and this was centrifuged to remove 
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' bottom solids until a 0 solids analysis was achieved. 
Thereafter, citrus oil was added at a level of 0.03 volume 
percent. The oil concentration in the low oil no solids juice 
was 0.016 volume percent according to the Scott oil method. 
[003 6] FC orange juice having a very low oil value was 
prepared. It was labeled Very Low Oil orange juice. This 
product was made by providing 17.64 weight percent of the same 
concentrate, 82.35 weight percent water, and 0.004 volume 
percent of a low citrus oil, which had a very low terpene 
content (primarily d-limonene) according to a standard Scott 
oil analysis. This Very Low Oil orange juice was created by 
diluting the same pumpout concentrate used in making the other 
products (including the Control) with water and adding orange 
oil components having very low terpene levels. This produced 
an orange juice having a profile similar to that of the 
Control, but having extremely low oil analysis (only about 12% 
of that of the Control). The oil concentration was 0.003 
volume percent according to the Scott oil method. 
[0037] Healthy male and female adult volunteer subjects 
were screened for their ability to perceive digestive 
difficulties with orange juice. Each recruit participated in 
four screening sessions. After an overnight fast, each 
subject was provided with 8 ounces of either orange juice or a 
placebo beverage (apple juice) in a styrofoam cup having an 
opaque lid and straw to obscure visual difference. Each 
subject was requested to rate post -ingest ive symptoms over one 
hour at 15 minute intervals. On three of the four screening 
occasions, the screening beverage was regular orange juice, 
and on the other occasion, the placebo was the beverage 
ingested. Individuals who reported symptoms for two of the 
three orange juice trials and had no reaction to the placebo 
were admitted to the study. The study had 20 subjects. 
[0038]- The three juice products of this Example were 
evaluated in duplicate during eight sessions in random order, 



11 



BNSDOCID- <WO 2004077969 A 1 _l_> 



WO 2004/077969 PCT/US2004/005777 
the sessions being separated by at least one day. The 
qualified subjects recorded their reactions (self -perceived) 
to each product when tested by placing a mark on a generic 
human figure representing the area of discomfort for that 
subject during that test event. At that time, each subject 
gave the designated symptom a numerical rating. Ratings were 
recorded when the subjects first ingested each sample and at 
15, 30, 45, and 60 minute intervals. 

[0039] • The relevant chemical parameters and heartburn 
response ratings at one hour after ingestion of each type of 
product are reported in Table I . These responses are reported 
as Mean Response values. 



TABLE I 





Control 


Low Oil 
No Solids 


Very Low Oil 


Brix 


12 .2 


12 .2 


12.2 


Acid, % 


0.66 


0.66 


0.67 


Ratio 


18 .41 


18.55 


18.15 


PH 


3 . 90 


4. 01 


3 .88 


Bottom Solids 


10.0 


0.0 


10.0 


Oil, % 


0.025 


0 . 016 


0 . 003 


Calcium, 
mg/100 mL 


9.0 


8.9 


9.1 


Vitamin C, 
mg./l00 mL 


49.3 


41.6 


50.0 


Limonene , ppm 


113 


6-7 


7.6 


Mean Response 


1.6a 


1.5ab 


1.4b 



[0040] The Mean Response values reported in Table I are at 
.one hour after ingestion. Means having the same letter are 
not significantly different at a = 0.01. A standard LSD 
analysis was used. These Mean Responses indicate that the 
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very Low Oil product reported significantly reduced heartburn 
symptoms relative to the Control product, strongly indicating 
a relationship between citrus oil and/or terpene and heartburn 
symptoms. Although the solids were removed in the No Solids 
product, about half of the limonine and more than half of the 
oil remained from the Control, and the full beneficial effect 
of the Very Low Oil FC product was not realized. FIG. 1 
provides an indication of the consistency of the heartburn 
severity reduction over the rating time intervals for the Very 
Low Oil product versus the Control product. 

EXAMPLE 2 

[0041]' Four male and female subjects volunteered to 
evaluate orange juice products. Each subject indicated he or 
she had a history of digestive problems with orange juice. 
Five products were tested. Each product began with the same 
so-called "pump out" concentrate, a concept well known in the 
art. The particular pump-out concentrate used a very low 
terpene content according to Scott oil analysis. 
[0042] A Control product was made from 17.64 weight percent 
of the pump out concentrate (65° brix) , 82.33 weight percent 
water, and 0.03 volume percent citrus oil. Weight percents in 
this Example were rounded to 0.001 percent. The Control 
product had a low-acid characteristic (0.5 weight percent 
titratable acidity), and each of the other products were made 
from this Control pump-out concentrate and had the same or 
similar titratable acidity values. This Control had a typical 
FC oil level of 0.025 volume percent and a typical limonene 
content of 150 ppm (0.015 weight percent).. 

[0043] Two of these FC orange juice products were prepared 
to have no citrus flavor oil, and each had non-detectable 
levels of terpenes. One of these was identified as the No Oil 
orange juice of this Example, having a titratable acidity of 
0.5 weight percent and a calcium content of 13 mg Ca per 100 
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ml of juice product (about 0.012 weight percent) . This No Oil 
product was comprised of 17.64 weight percent of the- 
concentrate of the Control and 82.3 6 .weight percent water. 
[0044] The other product having non-detectable levels of 
terpenes was identified as No Oil + Calcium. Calcium 
glycerophosphate was added. This No Oil + Calcium orange 
juice product had a titratable acidity of 0.51 weight percent, 
a zero oil content, and 150 mg Ca per 100 ml of juice product 
(about 0.14 weight percent calcium). This No Oil + Calcium 
product was prepared from 17.5 weight percent of the 
concentrate, 81.68 weight percent water, and 0.82 weight 
percent calcium glycerophosphate. 

[0045] Another product was prepared with this same level. of 
added calcium glycerophosphate and had a moderate oil level 
noticeably lower than that of the control, namely 0.018 volume 
percent. Its titratable acidity was 0.51 weight percent. 
This was identified as the Low Oil + Calcium product. The Low 
Oil + Calcium product was prepared from 17.49 weight percent 
of the concentrate, 81.66 weight percent water, 0.03 volume 
percent added citric oil, and 0.82 weight percent calcium 
glycerophosphate . 

[0046] Also prepared was a Very Low Oil formulation which 
was virtually identical to the Very Low Oil product of Example 
1. 

[0047] The brix level for each product was targeted at 
12.2° brix, although the product with added calcium analyzed 
at a higher brix level because calcium adds to the brix level 
for refractive index reasons. 

[0048] Each subject received 6-ounce samples three days a 
week over an eight -week period. The samples were given to the 
subjects in opaque cups with lids and an opaque straw so thaE 
the products could not be distinguished visually. Subjects ' 
were asked not to eat or drink within two hours of the test. 
After drinking the juice samples, the subjects rated ' severity 
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of reaction within two hours. a" scale of 1 to 5 was used/ 
with 1 signifying a mild reaction and 5 signifying a severe 
reaction. Each subject recorded the symptoms he or she 
observed, as well as the nature of the symptoms. Almost all 
of the reactions were recorded as heartburn symptoms which 
could be relieved by water, crackers and/or antacids in most 
instances . 

[0049] The chemical analysis for each of the Control and 
the four products are reported in Table II. In addition, the 
Mean Response of these heartburn symptoms also is reported in 
this Table II for each product. 

TABLE II 





Control 


No Oil 


No Oil 
+ 

Calcium 


Low Oil 
+ 

Calcium 


Very 
Low Oil 


Brix 


12.2 


12.2 


12.8 


12.8 


12 .2 


Acid, % 


0.5 


0.5 


0.51 


0 .51 


0.52 . 


Ratio 


24.4 


24 .4 


25 .1 


25.1 


23 .4 


pH 


4.06 


4 . 06 


4.45 


4 .45 


4 .12 


Oil, % 


0 .025 


0 .0000 


0 . 0000 


0 .018 


0.001 


Calcium, 
mq/100 mL 


13 


13 


150 


150 


13 


Limonene r 
ppm 


150 


0 


0 


56 


4 


Mean 
Response 


0 . 9a 


1.0b 


1.1b 


0 .7b 


0.9b 



[0050] ' in this study, each of the non-Control FC products 
were reported as achieving statistically lower heartburn 
symptoms than the Control. These data indicate that the 
relatively low acid content of the Control was not by itself 
adequate to achieve the heartburn symptom control of the other 
products of this Example. The mean response indicated 
improvement in heartburn symptoms by a formulation having a 
moderate oil content and limonene content, illustrating the 
effectiveness of Calcium in offsetting negative influences of 
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the oil, even at the somewhat low level of the Low Oil + 
Calcium product. The No Oil , + Calcium product was no more 
effective than the No Oil product, suggesting redundancy of 
the added calcium in a formulation with no terpene or other 
citrus oil. 

[0051] it will be understood that the embodiments of the 
present invention which have been described are illustrative 
of some of the applications of the principles of the present 
invention. Numerous modifications may be made by those 
skilled in the art without departing from the true spirit and 
scope of the invention. 
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CLAIMS 

1. A method for reducing the incidence of heartburn episodes 
in an individual having an orange juice intolerance, 
comprising: 

providing an initial not from concentrate (NFC) orange 
juice supply; 

imparting to said NFC orange juice supply a very low oil 
condition; 

said very low oil condition provides an NFC orange juice 
" having heartburn- safeguarding characteristics, said orange 
juice having heartburn safeguarding characteristics being an 
NFC orange juice product having a concentration of citrus oil 
which is not greater than about 0.01 volume percent according 
to the Scott oil method; and 

ingesting said NFC orange juice product having heartburn- 
safeguarding characteristics by an individual having an orange 
juice intolerance such that the incidence of heartburn 
episodes by that individual is reduced over the incidence of 
heartburn episodes by said individual ingesting said initial 
NFC orange juice supply. 

2. The method of claim 1, further including adding a calcium 
source to said orange juice having a very low oil condition in 
an ambunt such that the calcium concentration within the 
orange juice product is greater than 0.04 weight percent, 
based upon the total weight of the orange juice product. 

3. The method of claim 2, wherein, after said adding Of 
calcium, the calcium concentration is not greater than about 
0.2 weight percent, based upon the total weight of the orange 
juice product. 
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4. The method of claim 1, wherein said concentration of 
extras oil is not greater than about 0.005 volume percent 
according to the Scott oil method. 

5. The method of claim 1, wherein said concentration of 
catrus oil is not greater than about 0.003 volume percent 
according to the Scott oil method. 

6. The method of claim 4, wherein the orange juice product 
having heartburn- safeguarding characteristics has a titratable 
acuity of not greater than about 0.7 weight percent, based 
upon the total weight of the product. 

7. The method of claim 2, wherein the calcium source is a 
calcium citrate source. 

8- The method of claim 7, wherein the calcium source is 
tncalcium citrate tetrahydrate . 

9- The method of claim 7, wherein said adding adds the 
calcxum citrate source as dry solid particulates. 

10. The method of claim 1, wherein said imparting of the very 
low oil condition provides a concentration of terpene in said ' 
orange juice product which is less than about 60 ppm of the 
orange juice product. 

11. The method of claim 1, wherein said imparting of the very 
low oil condition provides a concentration of terpene in said 
orange juice product which is less than about 40 ppm of the 
orange juice product. 
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12. The method of claim 1, further including imparting to 
said orange juice supply a low solids condition by separating 
bottom solids therefrom. 

13. A method for reducing the incidence of heartburn episodes 
in an individual having an orange juice intolerance, 

. comprising: 

providing an initial not from concentrate (NFC) orange 
juice supply and imparting to said orange juice supply a low 

oil condition; 

adding a calcium source to said orange juice supply 
thereby increasing the calcium content; 

said low oil condition and said calcium content combine 
to provide an NFC orange juice having heartburn- safeguarding 
characteristics, said orange juice having heartburn- 
safeguarding characteristics being an NFC orange juice product 
having : 

(a) a concentration of citrus oil which is less than 0.01 
volume percent, according to the Scott oil method, and 

(b) a calcium concentration which is greater than 0 . 04 
weight percent,- based upon the total weight of the orange 

juice product; and 

ingesting said NFC orange juice product having heartburn- 
safeguarding characteristics by an individual having an orange 
juice' intolerance such that the incidence of heartburn 
episodes by that individual is reduced over the incidence of 
heartburn episodes by said individual ingesting said initial 
orange juice supply. 
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The method of claim 13, wherein, after said adding of 
calcium, the. calcium concentration is not greater than about 
0.2 weight percent, based upon the total weight of the orange 
juice product. 
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15- The. method of claim 13, wherein said concentration of 
citrus oil is not greater than about 0.005 volume percent 
according to the Scott oil method. 

16. The method of claim 13, wherein said concentration of 
citrus oil is not greater than about 0.003 volume, percent 
according to the Scott oil method. 

17. The method of claim 13, wherein the adding of a calcium 
source adds the calcium source as dry solid particulates into 
the orange juice supply. 

18 The method of claim 13, wherein said imparting of the low 
oil condition provides a concentration of terpene in said 
orange juice product which is less than about 80 ppm of the 
orange juice product. 

19. An NFC orange juice product produced in accordance with 
the method of claim 1, wherein the NFC orange juice product 
has said heartburn- safeguarding characteristics. 

20. An NFC orange juice product produced in accordance with 
the method of claim 2, wherein the NFC orange juice product 
has said heartburn- safeguarding characteristics. 

21. An NFC orange juice product produced in accordance with 
the method of claim 13, wherein the NFC orange juice product 
has said heartburn- safeguarding characteristics. 

22. • An NFC orange juice product having heartburn- safeguarding 
characteristics when ingested by an individual having an 
orange juice intolerance, comprising: 

an NFC orange juice product having a very low oil 
condition,- 



20 



BNSDOCID: <WO__aj04077969A1J. 



PCT/US2004/005777 

WO 2004/077969 

said very oil condition provides an orange juice having 
heartburn-safeguard characteristics, said orange juice product 

having : , . 

(a) a concentration of citrus oil in said orange ]U1 ce 

supply which is not greater than 0.005 volume percent, 
according to the Scott oil method; and 

(b) heartburn-safeguarding characteristics when Ingested 
by an individual having an orange juice intolerance such that 
the incidence of heartburn episodes by that individual is 
reduced over "the incidence of heartburn episodes by said 
individual ingesting another orange juice product having a 
concentration of citrus oil which is greater than 0.005 volume 
percent according to the Scott oil method. 

23 The product of claim 22, wherein the" orange juice product 
further includes an added calcium component such that calcium 
concentration within the orange juice product is greater than 
0.04 weight percent, based upon the total weight of the orange 
juice product. 

24 The product of claim 23, wherein said calcium 
concentration within the orange juice product is not greater 
than about 0.2 weight percent, based upon the total weight of 
the orange juice product. 

25 The product of claim 22, wherein said very low oil 
condition comprises a concentration of terpene in said orange 
juice product which is. less than about 40 ppm of the orange 
juice, product. 

26 The product of claim 22, wherein said very low oil 
condition comprises a concentration of terpene in said orange 
juice product which is less than about 20 ppm of tht orange 
juice product. 
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27. An NFC orange juice product having heartburn safeguarding 
characteristics when ingested by an individual having an 
orange juice intolerance, comprising: 

a low oil orange juice product containing an added " 
citrate source, the NPC orange juice product having: 

(a) a concentration of citrus oil in said orange juice 
supply which is less than about 0.01 volume percent according 
to the Scott oil method; 

(b) a calcium component such that the calcium 
concentration is greater than about 0.04 weight percent, based 
upon the total- weight of the orange juice product; and 

(c) heartburn-safeguarding characteristics when ingested ■ 
by an individual having an orange juice intolerance such that 
the incidence of heartburn episodes by that individual is 
reduced over the incidence of heartburn episodes by said 
individual ingesting another orange juice product having a 
citrus oil content greater than about 0.01 volume percent 
according to the Scott oil method, and having no calcium 
component . 

28. The product of claim 27, wherein the calcium 
concentration is not greater than about 0.2 weight percent 
based upon the total weight of the orange juice product. 

29. The product of claim 27, wherein the calcium source is a 
calcium citrate source. 

30. The product of claim 27, wherein said low oil condition 
is one at which terpene in said orange juice product is at a 
concentration of less than about 60 pptn of the orange juice 
product . 
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31. A method for reducing the incidence of heartburn episodes 
in an individual having an orange juice intolerance, 
comprising : 

providing an initial from concentrate (FC) orange juice 
supply; 

imparting to said FC orange juice supply a very low oil 
condition; 

said very low oil condition provides an FC orange juice 
having heartburn- safeguarding characteristics, said orange 
juice having heartburn safeguarding characteristics being an 
NFC orange juice product having a concentration of citrus oil 
which is not greater than about 0.005 volume percent according 
to the Scott oil method; and 

ingesting said FC orange juice product having heartburn- 
safeguarding characteristics by an individual having an orange 
juice intolerance such that the incidence of heartburn 
episodes by that individual is reduced over the incidence of 
heartburn episodes by said individual ingesting said initial 
FC orange juice supply. 

32. The method of claim 31, further including adding a 
calcium source to said orange juice having a very low oil 
condition in an amount such that the calcium concentration 
within the orange juice product is greater than 0.04 weight 
percent, based upon the total weight of the orange juice 
product . 

33. The method of claim 32, wherein, after said adding of 
calcium, the calcium concentration is not greater than about 
0.2 weight percent, based upon the total weight of the orange 
juice product. 
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34. The method of claim 31, wherein said concentration of 
citrus oil is not greater than about 0.003 volume percent 
according to the Scott oil method. 

35. The method of claim 31, wherein said concentration of 
citrus oil is not greater than about 0.001 volume percent 
according to the Scott oil method. 

36. The method of claim 34, wherein the orange juice product 
having heartburn- safeguarding characteristics has a titratable 
acidity of not greater than about 0.7 weight percent, based, 
upon the total weight of the product. 

37. The method of claim 32, wherein the calcium source is a 
calcium citrate source. 

38. The method of claim 37, wherein the calcium source is 
tricalcium citrate tetrahydrate . 

39. The method of claim 37, wherein said adding adds the 
calcium citrate source as dry solid particulates. 

40. The method of claim 31, wherein said imparting of the 
very low oil condition provides a concentration of terpene in 
said orange juice product which is less than about 60 ppm of 
the orange juice product. 

41. The method of claim 31, wherein said imparting of the 
very low oil condition provides a concentration of terpene in 
said orange juice product which is less than about 40 ppm of 
the orange juice product. 
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42 The method of claim 31, further including imparting to 
said orange juice supply a low solids condition by separating 
bottom solids therefrom. 

43 . a method for reducing the incidence of heartburn episodes 
in an individual having an orange juice intolerance, 
comprising: 

providing an initial from concentrate (FC) orange juice 
supply and imparting to said, orange juice supply a low oil 
condition; 

adding a calcium source to said orange juice supply 
thereby increasing the calcium content; 

said low oil condition and said calcium content combine 
■' to provide an orange juice having heartburn- safeguarding 
characteristics, said orange juice having heartburn- 
• safeguarding characteristics being an FC orange juice product 
having : 

(a) a concentration of citrus oil which is less than 

0 005 volume percent, according to the Scott oil method, and 

(b) a calcium concentration which is greater than 0.04 
weight percent, based upon the total weight of the orange 

juice product; and 

ingesting said FC orange juice product having heartburn- 
safeguarding characteristics by an individual having an orange 
juice' intolerance such that the incidence of heartburn 
episodes by that individual is reduced over the incidence of 
heartburn episodes by said individual ingesting said initial 
orange juice supply. 

44 The method of claim 43, wherein, after said adding, the. 
calcium concentration is not greater than about 0.2 weight 
percent, based upon the total weight of the orange juice 
product . 
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45. The method of claim 43, wherein said concentration of 
citrus oil is not greater than about 0.003 volume percent 
according to the Scott oil method. 

46. The method of claim 43, wherein the calcium source is a 
calcium citrate source. 

47. The method of claim 43, W herein the adding of a calciu m 
source add, the calcium source as dry soUd particulates into 
the orange juice supply. 

48. The method of claim 43, wherein said imparting of the low 
oil condition provides a concentration of terpene in said 
orange juice product which is less than about 40 ppm of the 
orange juice product. 

49. An FC orange juice product produced in accordance with 

the method of claim 31, wherein th<=> • • 

j., wnerein cne FC orange juice product 

has said heartburn-safeguarding characteristics. 

50. An FC orange juice product produced in accordance with 
the method of claim 32, wherein the NFC orange juice product 
has said heartburn- safeguarding characteristics. 

51. An FC orange juice product produced in accordance with 
the method of claim 43, wherein the FC orange juice product 
has said heartburn-safeguarding characteristics. 

52. An FC orange juice product having heartburn- safeguarding 
characteristics when ingested by an individual having an 
orange juice intolerance, comprising: 

an orange juice product having a very low oil condition; 
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said very low oil condition provides an FC orange juice 
having heartburn- safeguard characteristics, said orange juice 

product having: 

(a) a concentration of citrus oil in said orange juice 
supply which is not greater than 0.003 volume percent, 
according to the Scott oil method; and 

(b) heartburn-safeguarding characteristics when ingested 
by an individual having an orange juice intolerance such that 
the incidence of heartburn episodes by that individual is 
reduced over the incidence of heartburn episodes by saxd 
individual ingesting another orange juice product having a 
concentration of citrus. oil which is greater than 0.003 volume 
percent according to the Scott oil method. 

53 The product of claim 52, wherein the orange juice product 
further includes an added calcium component such that calcium 
concentration within the orange juice product is greater than 
0.04 weight percent, and not greater than about 0.2 weight 
percent, based upon the total weight of the orange juice 
product . 

54 The product of claim 52, wherein said very low oil . 
condition comprises a concentration of terpene in said orange 
juice product which is less than about 60 PP m of the orange 
juice product. 

55 The product of claim 52, wherein said very low oil 
condition comprises a concentration of terpene in said orange 
juice product which is less than about 40 PP m of the orange 
juice product- 

56 The product of claim 52, wherein said very low oil 
condition comprises a concentration of terpene in said orange 
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3U1Ce Pr ° dUCt WhiGh is les * «»a about 20 pp m of the orange 
juxce product. 

57. An PC orange juice product having heartburn safeguarding 
characteristics when ingested by an individual having an 
orange juice intolerance, comprising: 

a low oil orange juice product containing a calcium 
citrate source, the FC orange juice product having- 

• (a) a concentration of citrus oil in said orange juice 
supply which is less than about 0.005 volume percent according 
to the Scott oil method; 

(b) a calcium component such that the calcium 
concentration is greater than about 0.04 weight percent, based ' 
upon the total weight of the orange juice product; and 

(O heartburn-safeguarding characteristics when ingested 
by an individual having an orange juice intolerance such that 
the incidence of heartburn episodes by that individual is 
reduced over the incidence of heartburn episodes by said 
individual ingesting another orange juice product having a 
cxtrus oil content greater than about 0.005 volume percent 
according to the Scott oil method, and having no calcium 
component . 

58. The product of claim 57, wherein the calcium 
concentration is not greater than about 0.2 weight percent 
based upon the total weight of the orange juice product. ' 

59. The product of claim 57, wherein the calcium source is a 
calcium citrate source. 

SO. The product of claim S7 , „ herein sjj . d ^ ^ 

- one at which terpens la said orange Juice product la at a 

concentration of less than about so pp n of the orange juice 

product. 
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61. The product of claim 57, wherein said FC* orange juice 
product has substantially no bottom solids. 



29 



BNSDOCID: <WO 2004077969 A 1_l_> 



WO 2004/077969 



PCT/US2004/005777 




BEST AVAILABLE COPY 



INTERNATIONAL SEARCH REPORT 



(jj^patfonaf Application No 

PCT/US2004/005777 



A. CLASSIFICATION OF SUBJECT MATTER , 

IPC 7 A23L2/02 A23L2/52 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed Dy classification symbols) 

IPC 7 A23L 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the International search (name of data base and, where practical, search terms used) 

EPO-Internal , WPI Data, PAJ, FSTA, BIOSIS 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 02/089609 A (MCARDLE RICHARD N ; BOLLES 

ALBERT D (US); HART CINDY L (US); MCGILL 

CA) 14 November 2002 (2002-11-14) 

cited in the application 

claims 1-39; examples 2,3; tables 2,3 

page 4, paragraph 2 - page 12, paragraph 3 

W0 02/089610 A (MCARDLE RICHARD N ; GREEN 
NANCY R (US); MCGILL CARLA R (US); 
LETOURNEA) 14 November 2002 (2002-11-14) 
page 4, paragraph 8 - page 11, paragraph 
31; claims 1-25; examples 1-3; tables 1-3 



1-61 



1-61 



Further documents are listed In the continuation of box C. 



0 



Patent family members are listed in annex. 



0 Special categories of cited documents : 

"A* document defining the general stale of the art which Is not 

considered to be of particular relevance 
"E* earier document but published on or after the International 

filing date 

'L* document which may throw doubts on priority claim (s) or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

•O 1 document referring to an oral disclosure, use, exhibition or 
other means 

•P' document published prior to the international filing date but 
later than the priority date claimed 



"T later document publshed after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

•X' document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
involve an Inventive step when the document is taken alone 

•Y* document of particular relevance; the claimed invention 

cannot be considered to Involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person sWIIed 
in the art. 

document member of the same patent family 



Date of the actual completion ol the international search 



28 July 2004 



Dato of mailing of the international search report 



04/08/2004 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL-2260 HV Rijsw|k 
TeL (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Tallgren, A 



Form PCT/IS/V210 (second sheet) (January £004) 



page 1 of 2 



BNSDOCID: <WO__ 



_2004077969A1J_> 



BEST AVAILABLE COPY 



INTERNATIONAL SEARCH REPORT 



C.(Comiin,ation) DOCUMENTS CONSIDERE D TO BE RELEVANT 

— g«y ■ I OWtoof doam-nt w «h .nd/ca.bn. where appropriate , of K = 



^^national Application No 

PCT/US2004/005777 




n PCT/13A/21 0 {oontiniMUon 



of aeoond dioeJ) (Januaiy 2004) 



page 2 of 2 



BNSDOCID: <WO_ 



_2004077969A1_I_> 



BEST AVAILABLE COPY 



International application No. 

INTERNATIONAL SEARCH REPORT » PCT/US2004/005777 



r 



Box II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 

1. [71 Claims Nos.: 1-Jft 31_48 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 1-18, 31-48 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the composition. 

2. [ | Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specif ically: 



3. Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
Box III Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



□ As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
searchable claims. 



As all searchable claims could be searched without effort justifying an additional fee, this Authortty did not invite payment 
of any additional fee. 



3. F 1 As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
1 — ' covers only those claims for which fees were paid, specifically claims Nos.: 



I I No required additional search fees were timely paid by the applicant Consequently, this International Search Report is 
restricted to the Invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest j^J The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004) 



BNSDOCID: <WO 2004077969A1_I_> 



BEST AVAILABLE COPY 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Patent document 
cited in search report 



Publication 
date 



14-11-2002 



US 
CA 
EP 
NO 
NZ 
WO 

us 




national Application No 

-T/US2004/005777 



Patent family 
member(s) 



2003021876 Al 
2446317 Al 
1389054 Al 
20034898 A 
529885 A 
02089609 Al 
2004013786 Al 



2002192309 Al 
2446319 Al 
1389053 Al 
20034897 A 
529884 A 
02089610 Al 
6761915 Bl 



578810 B2 
5478586 A 
1282631 C 
119186 A 
0198591 Al 
861074 A 
61274670 A 



104114 T 
1335545 C 
68914549 Dl 
68914549 T2 
434389 A 
0357130 A2 
2051987 T3 
894116 
62695 
2182177 . 
2930117 B2 
170573 B 



A 

Bl 

A 



Publication 
date 



30-01-2003 
14-11-2002 

18- 02-2004 
05-01-2004 

19- 12-2003 
14-11-2002 
22-01-2004 



19-12-2002 
14-11-2002 

18- 02-2004 
05-01-2004 

19- 12-2003 
14-11-2002 
13-07-2004 



03- 11-1988 
18-09-1986 
09-04-1991 
26-09-1986 
22-10-1986 
16-09-1986 

04- 12-1986 



15- 04-1994 

16- 05-1995 
19-05-1994 
18-08-1994 
03-03-1990 
07-03-1990 
01-07-1994 
03-03-1990 
22-02-1995 
16-07-1990 
03-08-1999 
31-08-1993 



Foto PCT/1QA/210 (polent tarfj, mwt) {Janllary mt) 



BNSDOCID: <WO 



_2004077969A1_I_> 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
16 September 2004 (16.09.2004) 




(10) International Publication Number 

PCT WO 2004/077969 Al 



(51) International Patent Classified tion 7 : A23L 2/02, 2/52 

(21) International Application Number: 

PCT/US2004/005777 

(22) IntcrnationaJ Filing Date: 26 February 2004 (26.02.2004) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

10/376,439 28 February 2003 (28.02.2003) US 

(71) Applicant (for all designated States except US): TROP- 
ICANA PRODUCTS, INC. [US/US]; 1001 13th Avenue 
East, Bradenton, FL 34208 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): McARDLE, 
Richard, N. [US/US]; 8342 9th Ave. Terr. NW, Braden- 
ton, FL 34209 (US). LETOURNEAU, Stephen, A. 
[US/US]; 2808 Avenue C, Holmes Beach, FL 34217 
(US). BOLLES, Albert, D. [US/US]; 10005 Cherry Hills 
Avenue Circle, Bradenton, FL 34202 (US). McGILL, 
Carla, R. [US/US]; 835 S. Osprey Ave #203, Sarasota, FL 
34236 (US). 



(74) Agent: MEHLER, Raymond, M.; Cook, Alex, McFar- 
ron, Manzo, Cummings & Mehler, Ltd., 200 West Adams, 
Suite 2850, Chicago, IL 60606 (US). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG, MK, MN, MW, MX, MZ, NA, NT, NO, NZ, OM, PG, 
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, 
ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro- 
pean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 
GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

— with amended claims 

Date of publication of the amended claims: 1 1 November 2004 

[Continued on next page ] 



(54) Title: ORANGE JUICE OF LOW CITRUS OIL CONTENT FOR REDUCTION OF HEARTBURN EPISODES 



ON 
ON 



HEARTBURN RATINGS OVER TIME FOR FC OJ PRODUCTS 



HEARTBURN 
SEVERITY 




O CONTROL 

A VERY LOW OIL 



— i 
80 



TIME < MINUTES ) 



(57) Abstract: Reducing heartburn episodes is achieved in individuals having an orange juice intolerance or food allergy. The 
orange juice product has a low oil condition which optionally can be combined with addition of a calcium source. Individuals prone 
to orange juice induced heartburn episodes experience a reduced incidence of heartburn episodes when they ingest the juice. 
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ning of each regular issue of the PCT Gazette. 
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AMENDED CLAIMS 
[received by the International Bureau on 15 September 2004, (03.09.04)] 

1. A method for reducing the incidence of heartburn 
episodes in an individual having an orange juice 
intolerance, comprising: 

providing an initial orange juice supply; 

imparting to said orange juice supply a very low oil 
condition; 

said very low oil condition provides an orange juice 
having heartburn-safeguarding characteristics, said 
orange juice having heartburn safeguarding 
characteristics being an orange juice product having a 
concentration of citrus oil which is not greater than 
0.001 volume percent according to the Scott oil method; 
and 

ingesting said orange juice product having 
heartburn-safeguarding characteristics by an individual 
having an orange juice intolerance such that the 
incidence of heartburn episodes by that individual is 
reduced over the incidence of heartburn episodes by said 
individual ingesting said initial orange juice supply 
without requiring calcium addition to the orange juice 
product - 



2. The method of claim 1, wherein the orange juice 
product having heartburn-safeguarding characteristics has 
a titratable acidity of not greater than about 0.7 weight 
percent, based upon the total weight of the product. 

3. The method of claim 1 or 2, further including 
imparting to said orange juice supply a low solids 
condition by separating bottom solids therefrom. 



4. An orange juice product produced in accordance with 
the method of any of claims 1-3, wherein the orange juice 
product has said heartburn-safeguarding characteristics. 
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5. An orange juice product having heartburn- 
safeguarding characteristics when ingested by an 
individual having an. orange juice intolerance, 
comprising: 

an orange juice product having a very low oil 
condition; 

said very low oil condition provides an orange juice 
having heartburn-safeguard characteristics without 
requiring calcium addition to the orange juice product, 
said orange juice product having: 

(a) a concentration of citrus oil in said orange 
juice supply which is not greater than 0.001 volume 
percent, according to the Scott oil method; and 

(b) heartburn-safeguarding characteristics when 
ingested by an individual having an orange juice 
intolerance such that the incidence of heartburn episodes 
by that individual is reduced over the incidence of 
heartburn episodes by said individual ingesting another 
orange juice product having a concentration of citrus oil 
which is greater than 0.001 volume percent according to 
the Scott oil method* 
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